The prevention of cardiovascular disease by diet and lifestyle has been the main message of primary prevention since Ancel Keys and co-workers [1] [2] [3] [4] reported favourable rates of coronary heart disease (CHD) in Mediterranean countries in association with lower dietary intakes of saturated fatty acids and lower levels of serum total cholesterol in the observational multinational Seven Countries study. At the end of the 1990s, the results of the Lyon secondary prevention trial 5 showed a 65% reduction in CHD associated with a Mediterranean diet enriched with a-linolenic acid, triggering a debate 6, 7 about the plausibility of such effects. A few years later, a 33-40% lower risk of CHD was inversely associated with a high adherence to a Mediterranean diet in observational longitudinal studies of southern European populations. 8, 9 Adherence to a Mediterranean diet has been associated with an 8-10% reduction in total and cardiovascular mortality, a 6% reduction in the incidence of cancer and a 13% reduction in Parkinson's disease and Alzheimer's disease. 10 A robust, but not definitive, proof of the beneficial effects of Mediterranean diet on the primary prevention of cardiovascular disease (CVD) was reached with the PREDIMED randomized trial, 11 whereby high-risk cardiovascular patients free from CVD were randomized to a Mediterranean diet supplemented with extra-virgin olive oil or nuts versus a control low-fat diet. The trial showed a reduction of 30% in cardiovascular events in the two Mediterranean diet groups versus the controls. The biological mechanisms by which the Mediterranean diet acts on atherosclerotic disease go beyond its effects on the reduction of serum total cholesterol levels and encompass, among others, a lowering of blood pressure and anti-inflammatory and antioxidant actions due to its rich content of polyphenols. 12, 13 In this issue of the European Journal of Preventive Cardiology, we find additional evidence on the association between adherence to Mediterranean diet and CVD presented by Alvarez-Alvarez et al. 14 This is an observational 10-year prospective study conducted in a dynamic open-enrolment cohort of 19,536 university graduates, mean age 37.4 years, about half of them health professionals, from the Seguimiento Universidad de Navarra (SUN) in northern Spain. The effects of the adherence to a Mediterranean diet on survival and on CHD and its combined effects with physical activity on total mortality were known previously, 8, 9, 15, 16 However, Alvarez-Alvarez et al.
14 contribute to this field by studying the combined effects of baseline adherence to a Mediterranean diet and the practice of an active lifestyle and physical activity on the incidence of CVD events. They combined the tertiles of an adherence to Mediterranean diet index with the low and high scores of active lifestyle, resulting in a remarkable 75% lower incidence of CVD (hazards ratio 0.25; 95% confidence interval 0.13-0.48) among the highest followers. This is a comprehensive study also including an ancillary analysis comparing the effects of using three further modified indexes of adherence to a Mediterranean diet and the effects of other non-Mediterranean healthy diets in combination with an active lifestyle. Diet indexes are a simple summary of the complexity of a diet and are the result of a scoring function of the different food groups or nutrients, or both. 17 Adherence to a Mediterranean diet index was assessed by means of a Mediterranean diet score derived from a 136-item validated semi-quantitative food frequency questionnaire categorized in tertiles. The significantly lower CVD incidence was observed not only for a high adherence to a Mediterranean diet, but similarly for adherence to other non-Mediterranean healthy diets, such as the pro-vegetarian diet and the Alternate Healthy Eating Index 2010 diet, although the effect was more moderate in the latter two. The combination of an active lifestyle with adherence to the Dietary Approaches to Stop Hypertension diet was not significant, although the trend was in the favourable direction. Surprisingly, adherence to the PREDIMEDMEDAS diet index was not significantly associated with reduced CVD events.
When looking at the individual food components of a Mediterranean diet, a feature found in the SUN study, 14 common with previous population observational studies, 9 is that only fruits and vegetables were significantly associated with reduced CVD. The rest of the traditional components of the Mediterranean diet showed an inverse, but not significant, association with CVD. This is consistent with a previous meta-analysis 18 that indicated a high consumption of fruits and vegetables was associated with a 4% reduction in CVD, although the reduction linked to fruits and vegetables in the SUN cohort is much larger (35-40%). Other researchers have previously shown that people with a higher adherence to a Mediterranean diet have significantly higher plasma concentrations of b-carotene, vitamin C, a-tocopherol, high-density lipoprotein cholesterol and, especially, folate. 19 The overall protective effects of Mediterranean diet are likely to be more than the effects of its single components.
The beneficial influence of physical activity on CVD have also been known for a long time. [20] [21] [22] [23] Avoiding a sedentary lifestyle not only prevents CVD independently of other risk factors, but also substantially expands the total life expectancy by 3.7 years in men and 3.5 years in women. 24 In Alvarez-Alvarez et al., 14 physical activity was assessed by a validated 17-item questionnaire. Volume (in metabolic equivalent of task, METs-minutes/week), intensity (ratio of METs/ hours/week over total hours of physical activity/week) and frequency (minutes/week) of physical activity were measured. When the combined effects of a high adherence to a Mediterranean diet were merged with the highest levels of exercise intensity, the observed significant incidence of CVD was 69% lower than in the low followers of a Mediterranean diet and exercise. Other longitudinal studies 25 confirm the importance of exercise intensity rather than the duration of physical activity in reducing total mortality. An active lifestyle eight-item score was developed, which included the practice of physical activity, exercise intensity (METs/ hour), exercise volume (METs-minute-week), walking speed, walking time, climbing upstairs, television viewing, and working and leisure sitting time. This active lifestyle score produced the largest beneficial results in combination with diet.
A constraint of the SUN study 14 is its limited external validity due to the highly selected young university graduate population where it was conducted. This is important because socioeconomic factors and material resources are significant determinants of an adherence to a Mediterranean diet. For example, adherence to a Mediterranean diet was found to be lower among the poorly educated, single, and divorced or separated participants in the PREDIMED trial. 26 The cardiovascular benefits associated with a Mediterranean diet differ across socioeconomic groups and the lower CVD risk relationship is restricted to higher socioeconomic groups. 27 A higher income and education are independently associated not only with a greater adherence to eating patterns similar to a Mediterranean diet, but also to a lower prevalence of obesity. 28, 29 On the other hand, higher socioeconomic groups are less likely to have CVD. Although it is therefore probable that the extremely favourable results of the SUN study could partially be confounded by selection bias, the strength of the independent associations of an adherence to a Mediterranean diet and of physical activity found in other studies make it plausible that the combined effects of both lifestyle behaviours are truly strong. Replication of this study in other non-selected general population cohort studies would nevertheless seem desirable.
At the country level, a study of the CVD burden in 15 Member States of the European Union estimated substantial reductions in the absolute number of deaths from CHD and stroke if saturated fat consumption was reduced by 1% and mono-and polyunsaturated fat consumption increased by 0.5%. 30 These estimated reductions in CVD could be much larger if actions to reduce trans-fatty acids and to increase fruit and vegetable consumption are adopted. For example, in Central and Eastern Europe and Russia, cohort studies have suggested that increasing fruit and vegetable consumption by one quartile could reduce stroke mortality by 16 .3% in these high-risk countries. 31 The median fruit and vegetable consumption in these Central and Eastern European cohorts was 426.7 g/day compared with 755 g/day in the SUN cohort. It is possible that potential CVD reductions in these countries could be larger if the intake of fruit and vegetables was increased because there is a dose-response association for total mortality up to five servings per day of fruit and vegetables. 18 The latest observed evidence shows that recent decreases in CHD mortality rates in Russia are concomitant with an increased consumption of fruit and vegetables and improved health care. 32 These findings, together with the implications of the SUN study, point to the need to apply effective public policies to reduce CVD, which would facilitate the availability, sustainability, accessibility and cost of the favourable food components of healthy diets and of facilities for the practice of exercise. [33] [34] [35] [36] [37] Stronger health promotion efforts should be deployed among the more culturally and socioeconomically disadvantaged human groups and deprived areas. In addition to public policies, an improvement in physician and nursing skills in nutrition and physical activity counselling, soundly based on cognitive behavioural strategies for promoting behaviour change as recommended by the European Society of Cardiology and the American Heart Association, [38] [39] [40] [41] could provide a useful tool to implement diet and lifestyle prevention practices and thus achieve healthy longevity.
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